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Objective: To develop the Hong Kong version of the Functional Test for the Hemiplegic Upper Extremity
(FTHUE–HK) for patients with stroke in a Hong Kong Chinese community.
Methods: Content validity of the prototype was established by a panel of occupational therapists who
are experts in the field of neurological rehabilitation. New items relevant to the local culture were
constructed. All items were reviewed with regard to internal consistency, and false positive and negative
rates after implementation in a preliminary sample of 40 stroke patients. Fifty-seven stroke patients
were recruited from eight local hospitals to form a convenience sample in which the inter-rater and
test–retest reliabilities, and concurrent validity of the final version of the FTHUE–HK could be
established.
Results: There was high sensitivity and specificity for test items within each functional level (i.e. recovery
stage). Satisfactory inter-rater agreement on both testing procedure and functional levels was
documented. Significant correlations between the functional levels and the upper extremity and hand
subscores of the Fugl-Meyer Assessment (FMA) (r = 0.88 and r = 0.88, respectively), and the self-
care subscore of the Functional Independence Measure (FIM) (r = 0.46) were found. Regression analysis
indicated that 86% of the variance of the functional levels could be explained by hand and upper extremity
subscores of the FMA. However, there was no significant relationship with age, gender, side of
hemiparesis, and duration post-stroke.
Conclusion: The findings substantiate the psychometric properties of the instrument, and the application
of this unique hemiplegic upper extremity functional test is highly indicated in the context of the local
culture.
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Introduction
The care of stroke patients is a major health care issue in Hong
Kong. In 2002–2003, there was a total of 26,150 hospital
admissions for stroke events (ICD-9 code 430–438), and it was
the third most common cause of death in Hong Kong (Hospital
Authority Statistical Report, 2003). In 2000, the age-specific
mortality rate was 2,494 per 100,000 population among patients
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aged 65 years or more, and 457 per 100,000 for those aged 45
to 64 years. Over the last decade in Hong Kong, there was a
24.7% reduction in the age-standard mortality rate, which
might be due to a reduced incidence of the disease, an
improvement in treatment, or both (Hospital Authority
Statistical Report, 2003). It is anticipated that improving
survival and the chronic nature of stroke will lead to an
increasing burden of disability and greater demands for
rehabilitation in the community.
In the rehabilitation of patients after stroke, clinicians
always focus on what functional status can be achieved by the
patient, and functional improvement has been widely used as
an indicator of outcome in most stroke rehabilitation pro-
grammes. However, the common measurements in activities
of daily living (ADL) do not reflect a patient’s actual use of the
hemiplegic upper extremity since most of the daily living tasks
can be done by the use of one upper extremity only.
At present, few tests or objective measurements of total
upper extremity function designed specifically for the
hemiplegic patient have been reported in the literature. Some,
like the Fugl-Meyer Assessment (FMA) and the Action Arm
Research Test, provide a comprehensive evaluation of the
motor recovery of the hemiplegic upper extremity, but the
results cannot provide a clear picture of the actual upper
extremity function. Others, like the Minnesota Manual Dexterity
Test and the Nine-hole Peg Test, do not actually reflect the
proximal function and provide a cohesive evaluation of the
patient’s ability to use the whole upper extremity. The Jebsen
Hand Function Test is too difficult for patients with partial
motor recovery, especially in the early stages of recovery
following stroke.
The Functional Test for the Hemiplegic Upper Extremity
(FTHUE) (Wilson, Baker & Craddock, 1984a) was developed
in Rancho Los Amigos Hospital and was a good attempt to
evaluate the recovery of the hemiplegic upper extremity from
non-use to full hand function. The FTHUE evaluates upper
extremity function as a whole rather than looking at separate
parts of the extremity or simply the hand function. The test is
composed of 18 activities which are sequenced in a hierarchy
of seven functional levels by degree of difficulty (Table 1). The
difficulty of the activities is related to motor recovery of the
hemiplegic upper extremity, e.g. the tasks range from resisted
contralateral muscle contractions intended to elicit associated
reactions such as elbow or shoulder flexion in the impaired
arm, to tasks requiring a high degree of upper extremity
coordination and finger dexterity such as raising the impaired
arm to manipulate objects held at shoulder height (Wilson,
Baker & Craddock, 1984b). Each level consists of three
activities on upper extremity recovery stages based on
Brunnstrom’s developmental stages of stroke recovery. The
functional recovery pattern runs from non-functional to use as
a stabilizer in self-care activities, to assistor and, finally, to the
use of pincer grips in hand functional tasks. A minimum motion
requirement for each functional level is set up so that each
particular functional stage is equivalent to the motion that is
used to perform the task (Appendix). Grading is on a pass-fail
basis of activities within each level; to be graded a “plus (+)”,
the involved hand must be a functional assistor during each
task and complete the task without difficulty or clumsiness
instead of just aiding task completion. If the patient attempts to
use his arm or hand at a higher level than designated for a given
task, and the extremity interferes instead of aiding task
completion, then the patient should be encouraged to use the
arm at the lower level of function (i.e. instead of stabilizing the
wrapping paper, the patient attempts to use his hemiplegic arm
to wrap and fails, so he should repeat the task and use the arm
for stabilization only) (Wilson, Baker & Craddock, 1984b).
Recently, Winstein, Rose, Tan et al. (2004) made use of the
FTHUE for outcome measurement in a randomized controlled
trial comparing two upper extremity rehabilitation strategies
with standard care for acute stroke patients; the results indicated
that task-specific functional practice can lead to improvement
in functional outcome as measured by FTHUE compared to
standard care. However, some of the drawbacks of FTHUE are
that it may contain too many test items and it takes 30–45
minutes to complete a single evaluation, making the test
impractical and too time-consuming for bedside use. Some of
Table 1. Test items of the original Functional Test for the
Hemiplegic Upper Extremity (FTHUE) (Wilson, Baker &
Craddock, 1984a)
Level Task
1 Patient is unable to complete higher-level tasks
2 A Associated reactions
B Hand into lap
3 C Arm clearance during shirt tuck
D Hold a pouch
E Stabilize a pillow
4 F Stabilize a jar
G Stabilize a package
H Wring a rag
5 I Hold a pan lid
J Hook and zip a zipper
K Fold a sheet
6 L Blocks and box
M Box on shelf
N Coin in coin gauge
7 O Cat’s cradle
P Light bulb
Q Remove rubber band
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the items may not be useful in reflecting the functions commonly
found in our culture or relevant items are not included, e.g.
using chopsticks is one of the markers in the local culture for
“good hand function”, but it is not reflected in the FTHUE.
The purpose of this study was to construct an abridged,
Hong Kong version of the FTHUE (FTHUE–HK), including
the development of relevant activities for clinical use by local
occupational therapists, as well as to investigate the




The first stage of the study involved the modification and
evaluation of content validity of the local prototype. An ex-
pert panel was set up to evaluate the equivalence and con-
tent relevance of the prototype. The panel consisted of 11
occupational therapists working in the field of neurological
rehabilitation. A direct transfer of the old items with the
standardized instructions for test administration to the proto-
type was made. Items not culturally relevant were either
modified or deleted. New items relevant to the Chinese culture
were constructed by the panel and added to the appropriate
functional levels according to the physical requirements. The
principle guiding the construction of new items was to make
the context more relevant to the people in Hong Kong and, at
the same time, to maintain the difficulty of particular functional
levels in the test.
A movement kinematic analysis was planned for all items
from the prototype in a convenient sample of three patients
with hemiplegic upper extremity using a three-sensor
OPTOTRAK system (Northern Digital Inc, Waterloo, ON,
Canada) at the Neurophysiological Laboratory of the Univer-
sity of Hong Kong at Tung Wah Hospital (Figure). Move-
ment units, movement time, peak velocity, and percentage
of movement time to peak velocity for each movement were
recorded for analysis. The results of movement units were
converted into three dimensional coordinates where graphs
could be plotted from different axes.
Stage Two
The second stage involved field testing of the prototype
developed in stage 1. Patients with first stroke (confirmed from
their medical records), of either gender, aged between 41 and
79 years, and with either left or right paralysis involvement,
were recruited from eight centres (Table 2) for preliminary
testing of the prototype of the local version for internal validity
and consistency. Subjects who could not complete testing ow-
ing to deficits in comprehension, eyesight and hearing, who
were comatose, or who had acute metabolic disorders were
excluded. Other exclusion criteria included second or multi-
ple stroke, or stroke with bilateral side involvement. Patients
who had neurosurgical intervention after stroke or who
had complications such as severe visual-spatial disorders,
musculoskeletal injuries or arthritis of the upper extremities
were also not included in this stage of the study. These patients
were excluded to minimize any potential confounding impact
on the recovery of upper extremity function.
All items from the prototype were reviewed according to
internal consistency, false positive and negative rates, and item
difficulties. One rater in each centre, who was the occupational
therapist with extensive stroke experience or an investigator of
this study, was responsible for administering the field test to
subjects. A videotape was made on the standardized testing
procedures and given to all raters so that they could familiarize
Table 2. The eight centres from which patients with first stroke were recruited into the study
1. Occupational Therapy Department, Kowloon Hospital
2. Occupational Therapy Department, Wong Tai Sin Hospital
3. Occupational Therapy Department, Tai Po Hospital
4. Occupational Therapy Department, Tung Wah Eastern Hospital
5. Occupational Therapy Department, Fung Yiu King Hospital
6. Occupational Therapy Department, Shatin Hospital
7. Occupational Therapy Department, Pamela Youde Nethersole Eastern Hospital
8. Occupational Therapy Department, Geriatric Day Hospital of Princess Margaret Hospital
Figure. Motion analysis using the OPTOTRAK system.
Task 1 – Placing hand into lap
Task 2 – Feeding with spoon
Task 3 – Feeding with chopsticks
Marker 1 – shoulder
Marker 2 – elbow
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themselves with the testing procedures. Standardized equipment
and test manuals were also prepared for all raters. In order to
stratify the test for clinical use at the bedside in a hospital
environment so that each functional level contains two items,
items with fair representativeness according to the empirical
results were deleted and a final version of the prototype was
then generated.
Stage Three
The third stage involved investigation of the external reliabil-
ity and concurrent validity of the final version. Another
convenience sample of 60 patients with stroke was recruited
from the eight centres, as mentioned in Stage Two, to establish
the inter-rater and test–retest reliabilities and external validity
of the final version. Testing could be done at any time during
the admission period, provided that the subject was medically
and emotionally stable during the testing period. All raters
were occupational therapists with extensive experience in
stroke rehabilitation. They had to practice on several cases in
their clinical routine before starting the actual data collection.
Two therapists from the same centre were assigned to
conduct an initial testing together to establish the inter-rater
reliability. One acted as the key rater who administered the test
and the other rater observed the test administration. The
FTHUE–HK was administered to the same subject from the
same group of patients for a second time after 24 hours and
within 3 days by the key rater (who had also conducted the
initial testing). For external validity, the key rater was
responsible for administrating the test for a second time for all
subjects. In addition to the FTHUE–HK, the upper extremity
and hand subscores of the FMA (Fugl-Meyer, Jaasko, Leyman
et al., 1975), and the self-care subscore of the Functional
Independence Measure (FIM) (U.B. Foundation Activities,
Inc., 1993) were used to measure the motor performance of
hand and upper extremity, and the self-care performance of
subjects respectively.
There was no blinding from raters throughout the whole
study. Written consent was obtained from each participant
who was willing to participate in the study after a clear
description of the study by the rater. Subjects who did not
wish to participate in the study could withdraw from the study
at any time. Ethical approval was sought from each centre
where the study was conducted.
Data Analysis
The test results were summarized and analysed using the
Statistical Package for the Social Sciences version 10.0 for
Windows (SPSS Inc, Chicago, IL, USA). An alpha level of
0.05 was used for all statistical analyses. Item analysis by
means of sensitivity and specificity were explored by count-
ing the false positive and negative rates of each item in that
particular functional level of the FTHUE–HK. The Kuder-
Richardson 20 was used to find out the internal consistency of
each item within each functional level. Spearman’s correlation
was used to test inter-rater and test–retest reliability. It was
also used to explore the relationship among the functional
levels of the FTHUE–HK, the hand and upper extremity sub-
scores of the FMA, and the self-care subscore of the FIM.
Forward stepwise multiple linear regressions with the hand
and upper extremity subscores of the FMA and self-care
subscore of the FIM were also entered as predictors to further
substantiate the functional levels of the FTHUE–HK to dis-
tinguish the upper extremity function of hemiplegic patients.
Results
Content Validity
A direct transfer of the old items to the prototype, with the
standardized instructions for test administration, was made.
The panel members were required to review each of the test
items and rate the relevance to Chinese culture. Items 5K
(“Fold a sheet”) and 6N (“Coin in coin gauge”) which were
judged to be not culturally relevant were replaced with “fold a
towel” and “key turning”, respectively (Table 1). Items 7O
(“Cat’s cradle”) and 7P (“Light bulb”) were deleted. New
items, like “eat with spoon”, “drink from glass”, “do and undo
buttons”, “tie a butterfly knot”, and “manipulate chopsticks”,
which represent daily functions relevant to the Chinese culture
in Hong Kong were constructed by the panel. They were added
to the appropriate functional levels according to the physical
requirements. Some new items, like “comb hair”, “zip and
unzip drug bag”, and “plug and unplug socket”, which could
not be compromised on their actual functional requirements,
were not considered to be included in the prototype.
An initial movement kinematic analysis was conducted
at the Neurophysiology Laboratory of Tung Wah Hospital.
Three sensors (one each) were attached to the shoulder (at
approximately one inch below the glenohumeral fossa), the
elbow (at the medial epicondyle), and the wrist (at the ulnar
styloid of the upper extremity) (Figure). Only three tasks,
namely, “hand into lap”, “eat with spoon”, and “manipulate
chopsticks”, could be successfully performed owing to the
increasing complexity of fine finger manipulation and the
involvement of motion from the sagittal and frontal planes.
Moreover, the sensors would be hidden by obstacles so that
complex movements such as “tucking shirt” or “wringing
towel” could not be performed. Movement was also confined
to unilateral activities rather than bilateral activities which are
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found in most of the stabilization tasks in Levels 4 and 5.
Therefore, the results of the kinematic analysis were noted for
reference only and not used in any further statistical analysis.
Item Analysis and Internal Consistency
In the second stage, 40 patients with first stroke aged 71.5 (
11.4 years (52.5% males, 47.5% females) were recruited from
eight centres (Table 2) between August 1998 and April 1999.
Twenty-one patients were right hemiplegic and the average
duration since onset of stroke was 10.5 ( 10 weeks. Thirty-nine
were right-handed and one participant was left-handed. Both
false-positive (sensitivity of item that correctly classifies the
hemiplegic upper extremity function according to the minimum
motion requirements in that particular level) and false-negative
(specificity of item that correctly classifies the occurrence of
function but does not match the functional requirements of that
particular level) rates, item-level correlation, internal consis-
tency of items for each functional level, Cronbach’s _, and
the mean testing time for each item are listed in Table 3.
Since one of the aims in Stage Two was to stratify the test
for clinical use at the bedside in a hospital environment so that
each functional level contains only two items, items with fair
representativeness, such as relatively low sensitivity, specific-
ity, or consistency with other items within the same level, were
deleted. According to the item-level correlation and internal
consistency, item 3E (“Stabilize a pillow”) was not very con-
sistent, nor did it correlate well with that particular level. It was
also more time-consuming to perform the test (45.6 seconds)
than to perform that of Item 3C (“Arm clearance during shirt
tuck”) and 3D (“Hold a pouch”). Item 3E was therefore
deleted according to the rule of modification that only two
items would be kept in each functional level. Item 4G
(“Stabilize a package”) also took too much administration
time (75.5 seconds) compared to the other items in Level 4,
so it was deleted from this level.
According to the false-positive rate (85%), item 5M (“Fold
a towel”) was not sensitive enough, and item 5I (“Hold a pan
lid”) had too low a specificity (false-negative rate, 77.5%), so
both items were deleted from that level. Item 6N (“Blocks and
box”, i.e. putting wooden blocks into a box) was not consistent
with that level as the _ value would increase if the item was
deleted (_ = 0.8925), and it was also interesting to find that it
may not be suitable to be placed in Level 6 owing to its low
sensitivity and specificity (false-positive rate, 70%; false-
negative rate, 85%). Thus, it was interchanged with Item 5L
(“Drink from glass”) in the prototype of the FTHUE–HK as the
Table 3. Sensitivity, specificity, and internal consistency of test items in each functional level and its mean time for testing in the
prototype of the Hong Kong version of the Functional Test for the Hemiplegic Upper Extremity (FTHUE–HK) (n = 40)
Sensitivity (%) Specificity (%) Item–level Internal Cronbach’s Mean
Level Task (False-positive (False-negative correlation consistency _ if item is test
rate)  rate) coefficient for each level deleted time (sec)
1 Patient is unable to complete 100 100 0
  higher-level tasks
2 A Associated reactions 95.0 100 0
B Hand into lap 100 100 1.6
3 C Arm clearance during shirt tuck 97.5 100 0.9670 0.9349 12
D Hold a pouch 97.5 100 0.9670 0.9349 15
E Stabilize a pillow 100 100 0.8819 0.9703 1.0000 45.6
4 F Stabilize a jar 97.5 100 0.8930 0.9583 8.1
G Stabilize a package 100 100 0.9019 0.9531 75.5
H Wring a rag 100 100 0.9557 0.9599 0.9100 22.9
5 I Hold a pan lid 90.0 77.5 0.8094 0.9470 19.3
J Hook and zip a zipper 90.0 100 0.8571 0.9387 35.7
K Eat with spoon 90.0 100 0.9060 0.9301 17.7
L Drink from glass 95.0 100 0.8403 0.9426 7.8
M Fold a towel 85.0 100 0.9072 0.9498 0.9315 17.2
6 N Blocks and box 70.0 85.0 0.6291 0.8925 17
O Box on shelf 85.0 100 0.8478 0.6822 10.5
P Key turning 95.0 100 0.7508 0.8573 0.7875 23.2
7 Q Do and undo buttons 65.0 67.5 0.8199 0.7332 19.8
R Tie a butterfly knot 56.8 77.5 0.6300 0.8159 22.3
S Manipulate chopsticks 77.5 100 0.7115 0.7792 32.8
T Remove rubber band 92.5 40.0 0.5586 0.8396 0.8527 22
Total time 411.2
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panel considered that drinking water from a glass has similar
functional requirements as Item 6O (“Box on shelf”) but
requires more proximal stability. Item 6P (“Key turning”) was
considered to be wrongly put into Level 6, as reflected by its
lower reduction of the _ value (_ = 0.7875) than that of Item
6O (_= 0.6822) if the item is deleted from Level 6. It had
previously been placed into that level by the panel because it
appeared to have similar requirements in finger manipulation
as “Coin in coin gauge” in the original FTHUE. Subsequently,
Item 6P was placed in Level 7 according to the review by the
panel.
Item 7R (“Tie a butterfly knot”) was not sensitive (false-
positive rate, 56.8%) and Item 7T (“Remove rubber band”)
was too low in specificity (false-negative rate, 40%) with
reference to that particular functional level; thus, they were
deleted from the prototype. It was also found that Item 7Q (“Do
and undo buttons”) was neither sensitive nor specific (false-
positive rate, 65%; false-negative rate, 67.5%) as patients
would often perform the task using both hands, so that the
actual functional status of the hemiplegic hand was not truly
reflected. Item 7Q was therefore replaced with Item 6P. An
equivalent functional task of manipulating clothes pegs with
the non-dominant hand was constructed; it has a similar
functional requirement as that of manipulating chopsticks
with the dominant hand in Level 7 and, at the same time, is
considered to be less difficult for the non-dominant than the
dominant hand.
Inter-rater and Test–retest Reliabilities, and
External Validity
In the third stage, 57 stroke patients aged 66 ( 12.5 years (47%
males, 53% females) were recruited from the eight centres
(Table 2) between July 1999 and August 1999 for the study of
external validity; 20 patients within this sample were also used
to study inter-rater and test–retest reliabilities. Three patients
were not evaluated because they withdrew from the study.
Thirty-five were right hemiplegic and the average duration
since onset of stroke was 20.8 ( 38.7 weeks. All subjects were
right-handed.
Results indicated that there was satisfactory inter-rater
agreement on both the testing procedure and the functional
levels documented (r = 0.93, p < 0.01). The test–retest reliability
of the functional levels of the FTHUE–HK as measured by
Spearman’s correlation was 0.90 (p < 0.01). There was high
significant correlation between the functional levels of the
FTHUE–HK and the upper extremity subscore (r = 0.88, p <
0.01) and hand subscore of the FMA (r = 0.88, p < 0.01) (Table
4). Moderate correlation with the self-care subscore of the
FIM was also found (r = 0.46, p < 0.01). Regression analysis
indicated that 86% of the variance of the functional levels of
the FTHUE–HK can be explained by the hand and upper
extremity subscores of the FMA (sum of square = 262.1,
df = 2, p = 0.000). The regression equation is: Func-
tional levels of the FTHUE–HK = 0.11 = Hand subscore of
FMA + 0.089 = Upper limb subscore of FMA + 0.722.
There was no significant relationship with age, gender,
side of hemiparesis, and the duration since onset of stroke.
Discussion
In this study, a local version of the FTHUE (FTHUE–HK),
with test items that are culturally relevant to the Hong Kong
Chinese population, was developed. Results indicated that the
test items were able to measure hemiplegic upper extremity
function in each particular functional level as defined by
Wilson, Baker & Craddock (1984b). With the standardization
of the instructions and test manual, the FTHUE–HK appears to
have good inter-rater reliability and test–retest reliability (r =
0.93 and 0.90 respectively). This indicates a high correlation
of the functional level as determined among different raters,
and test repeatability appeared to be reliable.
The sensitivity of the test items (0.76–1.00) is satisfactory
in classifying hemiplegic upper extremity function according
to the minimum motion requirements, and the specificity (i.e.
Table 4. Relationship between the Hong Kong version of the Functional Test for the Hemiplegic Upper Extremity (FTHUE–HK)
and the hand and upper extremity subscores of the Fugl-Meyer Assessment (FMA), and the self-care subscore of the Functional
Independence Measure (FIM) (n = 57)
Functional levels in Upper extremity Hand subscore Self-care
FTHUE–HK subscore in FMA in FMA subscore in FIM
Functional levels in FTHUE–HK 0.88* 0.88* 0.46*
Upper extremity subscore in FMA 0.88* 0.87* 0.42*
Hand subscore in FMA 0.88* 0.87* 0.32†
Self-care subscore in FIM 0.46* 0.42* 0.32†
*p ) 0.01; †p ) 0.05.
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probability of correctly identifying upper extremity function
which does not match the functional requirements of the
particular level) of 1.00 in most of the test items as obtained in
the present study was found to be very high. It appears,
therefore, that the FTHUE–HK is able to correctly determine
the functional recovery stage of hemiplegic upper extremity. It
is interesting to note that the sensitivity is higher for the test
items in the lower levels of functional recovery (i.e. Levels 1–
4) and lower if the task complexity of upper extremity function
increases (i.e. Levels 5–7). More importantly, the internal
consistency of the test items within each functional level is
satisfactory, showing that the functional tasks were able to
evaluate minimum motion requirements consistently within
each recovery stage.
Although the original FTHUE was changed in structure
and adapted to the Hong Kong Chinese population, the findings
on regression analysis were similar to those reported by Wilson,
Baker & Craddock (1984b). In the current study, 86% of the
variance of the functional levels of the FTHUE–HK can be
explained by the hand and upper extremity subscores of the
FMA; in the Wilson, Baker & Craddock (1984b) study, objective
measurements (such as active range of motion, proprioception
and spasticity level) accounted for a total of 87% of the
composite scores (i.e. functional levels achieved).
The high significant correlations between the functional
levels of the FTHUE–HK and the upper extremity (r = 0.88)
and hand (r = 0.88) subscores of the FMA indicates that the
FTHUE–HK has a high concurrent validity with a well-
established motor instrument. A moderate correlation with the
self-care subscore of the FIM was found (r = 0.46); this finding
was substantiated by the results of further regression analysis
in that the functional levels of the FTHUE–HK can be predicted
by the hand and upper extremity subscores of the FMA only.
At present, functional improvement has been widely used as
an indicator for outcome measurement in most stroke rehabili-
tation programmes. They are usually ADL scales like the
Barthel Index and FIM, which measure the level of assis-
tance on patients’ performance, but which cannot reflect how
the recovery of hemiplegic upper extremity contributes to the
overall functional status of the patient. This is understand-
able since the hemiplegic patient can learn to safely and effi-
ciently perform most self-care activities using one hand only.
In contrast to the lower extremity, the way in which the
upper extremity contributes to functional performance is not
well documented. However, the recovery of the upper extremity
as a prognostic marker for ultimate functional status is indicated.
Wade, Skilbeck & Hewer (1983) suggested that the functional
performance at 6 months was best predicted by the motor
deficit of the affected arm, urinary incontinence, sitting balance,
the presence of hemianopia or visual inattention, and age at the
initial assessment shortly after stroke. A similar study, by
Shah, Vanclay & Cooper (1989), found that the functional
performance at discharge from inpatient rehabilitation was
best predicted by initial functional performance, age, motor
recovery of hand, the period from onset to admission and also
to rehabilitation commencement, and the presence of
myocardial infarction and diabetes. Thus, the development of
the FTHUE–HK and the seven functional levels in a local
cultural context provide a clear frame of reference to document
hemiplegic upper extremity recovery.
Finally, Spearman’s correlation showed that there was no
significant relationship of the functional levels of the FTHUE–
HK with age, gender, side of hemiparesis, and the duration
post-stroke. The results obtained were consistent with the
findings of Gowland (1987), that most of the natural recovery
in the arm was generally reported to be complete within 3–6
months post-stroke, with 80% of the recovery taking place
within the first 6 weeks. From their study, Pak & Dombovy
(1994) concluded that if no voluntary movement of the hemi-
plegic upper limb is present by 15 days, then the prognosis for
recovery of full motion is poor.
Studies regarding the phenomenon of the pattern of
functional recovery of the hemiplegic upper extremity, i.e.
from non-functional to use as a stabilizer in self-care activities,
to assistor, and then finally to the use of pincer grips in
performing hand-functional tasks, are not yet confirmed.
Clinically, there is diversity in the pattern of both motor and
functional recovery in different patients. Although there is no
promising evidence at present to strongly substantiate the
notion, Gowland (1987) claims that the complexity of functional
recovery for the hemiplegic upper extremity is dependent on
more than the recovery of movement and strength alone, and
beyond the presence of reflexes and generalized motor pro-
gramming. Gowland (1987) concludes that unless the stroke
survivor is capable of moving the fingers individually, with the
spontaneity, timing, and coordination required to manipulate
objects in an efficient manner, then that hand will not be
perceived to be fully functional.
There are limitations to the present study. It is disappointing
to find that the motion analysis could not be successfully
performed owing to the increasing complexity of fine finger
manipulation and the involvement of motion required from
different planes of movement. This greatly limits the content
justification for the change of functional items and the addition
of new items by the expert panel. Moreover, the classification
of the activity items into the different functional levels mainly
depends on empirical data from item analysis as well as expert
review. Alternatively, video taping for visual analysis can be
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used to address the discrepancy in the establishment of content
validity.
Conclusion
The above results substantiate the psychometric properties of
the FTHUE–HK, and the usefulness of a unique hemiplegic
upper extremity functional test is highly indicated in the local
cultural context. It is easy to use and takes only 10 minutes to
administer. Preliminary data show that the FTHUE–HK is also
useful for communication among health care disciplines and
can guide rehabilitation. However, its value for advanced hand
function should be utilized with caution owing to the presence
of the ceiling effect. Although it is not certain that the recovery
of the hemiplegic upper extremity follows these seven stages,
it does provide a frame of reference by which the current opin-
ions in neurodevelopmental therapy can be highlighted, and it
can aid in the design of appropriate activities for each level.
On the other hand, despite discouraging results in the
literature regarding rehabilitation therapy for hemiplegic up-
per extremity, there is a need for the development of a train-
ing protocol in order to establish, more conclusively, a clear
guideline for occupational therapists to follow. The training
principles can adopt the seven sequential stages of recovery
as described in the FTHUE–HK. A cohort study on the upper
extremity recovery of stroke patients using the FTHUE–HK is
also necessary to document the progress of hemiplegic upper
limb function after stroke.
Acknowledgements
The authors are grateful for the assistance of colleagues from
the Neurophysiological Laboratory of the University of Hong
Kong, and the Occupational Therapy Departments of Kowloon
Hospital, Wong Tai Sin Hospital, Tai Po Hospital, Tuen Mun
Hospital, Tung Wah Eastern Hospital, Fung Yiu King Hospital,
Shatin Hospital, Pamela Youde Nethersole Eastern Hospital,
Wong Chuk Hang Hospital, Ruttonjee Hospital, and Princess
Margaret Hospital.
References
Fugl-Meyer, A.R., Jaasko, L., Leyman, I., Olsson, S. & Steglind, S.
(1975). The post-stroke hemiplegic patient. 1. a method for evaluation of
physical performance. Scandinavian Journal of Rehabilitation Medicine,
7, 13–31.
Gowland, C. (1987). Management of hemiplegic upper limb. In:
Brandstater, M.E. & Basmajian, J.V. (eds). Stroke Rehabilitation, 217–
245. Baltimore, Md: Williams & Wilkins.
Pak, R. & Dombovy, M.L. (1994). Stroke. In: Good, D.C. & Couch, J.R.
(eds). Handbook of Neurorehabilitation, 140–152. New York, NY: Marcel
Dekker, Inc.
Shah, S., Vanclay, F. & Cooper, B. (1989). Predicting discharge status at
commencement of stroke rehabilitation. Stroke, 20, 766–769.
Statistics and Health Information Section, Hospital Planning and
Development Division, Hospital Authority (2003). Hospital Authority
Statistical Report. Hong Kong: Hospital Authority.
U.B. Foundation Activities, Inc. (1993). Guide for the Uniform Data Set
for Medical Rehabilitation. Buffalo, NY: U.B. Foundation Activities,
Inc.
Wade, D.T., Skilbeck, C.E. & Hewer, R.L. (1983). Predicting Barthel
ADL score at 6 months after an acute stroke. Archives of Physical
Medicine and Rehabilitation, 64, 24–28.
Wilson, D.J., Baker, L.L. & Craddock, J.A. (1984a). Functional Test for
the Hemiparetic Upper Extremity: Test Manual. CA: Los Amigos Research
and Education Institute, Inc.
Wilson, D.J., Baker, L.L. & Craddock, J.A. (1984b). Functional test for
the hemiparetic upper extremity. American Journal of Occupational
Therapy, 38, 159–164.
Winstein, C.J., Rose, D.K., Tan, S.M., Lewthwaite, R., Chui, H.C. &
Azen, S.P. (2004). A randomized controlled comparison of upper-extremity
rehabilitation strategies in acute stroke: A pilot study of immediate and
long-term outcomes. Archives of Physical Medicine and Rehabilitation,
85, 620–628.
29
DEVELOPMENT OF THE FTHUE–HK
Hong Kong Journal of Occupational Therapy
Appendix. Functional Test for the Hemiplegic Upper Extremity (FTHUE–HK)
Assessment Particulars Client Particulars (or Affix Gum Label)
Done by : Name :
Date : Age : Sex :
Hemiplegic body side  Right  Left Ward / Bed : (if applicable)
 Bilateral  No paresis
Stroke onset date: _______________________ Hand dominance:  Right  Left
Circle whether the subject passed or failed that particular task.
Admission Discharge Follow-up
Date : Date : Date :
Level Task Pass Fail Time Pass Fail Time Pass Fail Time
1 Nil
2 A Associated reactions + – + – + –
B Hand into lap + – + – +
3 C Arm clearance during shirt tuck + – + – + –
D Hold a pouch + – + – + –
4 E Stabilize a jar + – + – + –
F Simulate “wringing a rag” + – + – + –
5 G “Blocks and Box” + – + – + –
H Eat with spoon + – + – + –
6 I Box on shelf + – + – + –
J Drink from glass + – + – + –
7 K Key turning + – + – + –
L1 Use chopsticks (dominant hand) + – + – + –
L2 Clip clothes peg (non-dominant hand) + – + – + –
Overall level
Level Minimum motion required
1 No voluntary motion of the shoulder, elbow and hand
2 Some beginning voluntary motion of the shoulder and elbow
3 Mass flexion pattern in the shoulder between 30–60$ and at the elbow between 60–100$, gross grasp of 3–5 pounds
4 Mass flexion > 60$ at the shoulder and > 100$ at the elbow; some elbow extension; gross grasp of 3–5 pounds; 0.5 to 3 pounds
of lateral pinch
5 Beginning ability to combine components of strong mass flexion and strong mass extension patterns; gross grasp > 5 pounds;
> 3 pounds of lateral pinch and some release
6 Isolated control in the shoulder, elbow and wrist against gravity; full extension of the shoulder, elbow, wrist and fingers; gross
grasp > 5 pounds; > 3 pounds of lateral pinch; controlled and coordinated movements may be poor and sluggish
7 Isolated control of all upper extremity musculature with good coordination and control
